Characterizing ribonucleases in vitro examples of synergies between biochemical and structural analysis.
The contribution of RNA degradation to the posttranscriptional control of gene expression confers on it a fundamental role in all biological processes. Ribonucleases (RNases) are essential enzymes that process and degrade RNA and constitute one of the main groups of factors that determine RNA levels in the cells. RNase II is a ubiquitous, highly processive hydrolytic exoribonuclease that plays an important role in RNA metabolism. This ribonuclease can act independently or as a component of the exosome, an essential RNA-degrading multiprotein complex. In this chapter, we explain the general procedures normally used for the characterization of ribonucleases, using as an example a study performed with Escherichia coli RNase II. We present the overexpression and purification of RNase II recombinant enzyme and of a large set of RNase II truncations. We also describe several methods that can be used for biochemically characterizing the exoribonucleolytic activity and studying RNA binding in vitro. Dissociation constants were determined by electrophoretic mobility shift assay (EMSA), surface plasmon resonance (SPR), and filter binding assays using different single- or double-stranded RNA substrates. We discuss the synergies among the biochemical analyses and the structural studies. These methods will be very useful for the study of other ribonucleases.